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The eRHIC project

* BNL'’s proposal for an Electron-ion-collider
* Next-gen facility for nucle(on/ar) structure

> Extreme luminosity

> Variable beam energies

> Multiple ion species: p to U

» Polarised beams
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Probing hadrons: DIS
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1: Spin physics




DIS with polarised beams

Allows study of nucleon spin
What do we currently know?




DIS with polarised beams

Allows study of nucleon spin
What do we currently know?

e Not from 3 spin 2 quarks




DIS with polarised beams

Allows study of nucleon spin
What do we currently know?

e Not from 3 spin 2 quarks

 Only ¥5 from quark spin

e Remainder unclear




DIS with polarised beams

Allows study of nucleon spin
What do we currently know?

e Not from 3 spin 2 quarks

e Only ¥3 from quark spin
e Remainder unclear

> How much gluon spin?

» How much orbital motion?

|0



DIS with polarised beams

Allows study of nucleon spin
What do we currently know?

e Not from 3 spin 2 quarks

e Only ¥3 from quark spin
e Remainder unclear

> How much gluon spin?

» How much orbital motion?



40

30

10

DIS with polarised beams
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e What is the impact
of eRHIC?

> Perform global fit
of +
eRHIC “data”
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DIS with polarised beams
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eRHIC kinematics
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2: Imaging




Deeply Virtual Compton Scattering

Q° e Measures “generalised
parton distributions”
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Fourier transform GPDs —
transverse spatial distribution: 3D imaging
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Deeply Virtual Compton Scattering
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Nucleon tomography

08|

0.6

04 -

0.2

10

XS (x 0.05)

H1 and ZEUS 2 | 2+1 D Imaglng
T of the nucleon
—— HERAPDF1.0
- exp. uncert.
model uncert.
| parametrization uncert. Xll,.m

| O X8 (X 0.05)

PET brain image

10° 107 10" 1



3: Strong colour fields



do/dt (nb/GeV?)

Nuclear diffraction
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Sensitive to Saturation

H1 and ZEUS

e Can’trise forever w »
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Exclusive Vector Meson Production
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Detector
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Summary

e cRHIC will provide
» A broad, compelling physics programme
> Much more than discussed here!
» A state of the art detector

» A cost-effective route to an EIC
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Sensitive to Saturation

H1 and ZEUS
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DIS with polarised beams

Allows study of nucleon spin
What do we currently know?

e Not from 3 spin 2 quarks

e Only »3 from quark spin
e Hemainder unclear
> How much gluon spin?

» How much orbital motion?
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Proton spin




Nuclear structure
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Hadron imaging
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